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S U 14 14 A R Y 

by A. V. Narkov 

By c o m p r i n g  t h e  photocrnphic  4 2 % ~ .  of  R-znrer V I I ,  t h e  : : ? ~ I , G Y  e,st,?- 
h l i s h e s  t::e f a c t  t h a t  t h e  Baldwin foriiiul.2 f o r  t he  dicuzeter t o  de?th n f  
lv+ig?-  ~ 7 -  krs nnc! anriulrzr mountains,  w i th  D r a n r i n i .  fro!? 200 t o  2.0 1-ri, 
r e p r c z e n t s  s u f f i c i e n t l y  c l o s e l y  t h e  r a t i o  f o r  D 
67 k ~ i .  D e f l e c t i o n s  f r o a  fo rnu la  (1) 3re observed on1:- i n  l a r y e  c i r q u e s  o r  
i n  c r a b e r s  havini .  5een f looded ,  a t  :I ruch  1 - t e r  s t a y e ,  by eff.'usion of lava 
f r o n  wi > b i n .  

r a f i ' i n y  f r o =  8 meters  t o  

+ + *  

The work by Baldwin [l] was devoted t o  t h e  d e t e r n i n z t i o n  o f  t h e  
r e l a t i o n s h i p  between t h e  d iameter  D and t h e  depths  d of lun'ar c r a t e r s  
and a n n u l a r  mountains f o r  v s l u e s  of D ranEinF from ,ZOO t o  2.0 km. 

c r a t e r s  .mcl f o r  e::plosion excavat ions  and f u n n e l s  due t o  a e r i a l  bombs and 
a r t i l l c r y  missi les ,  Baldwin wrote  t h e  squa re  equa t ion  f o r  t h e  dependence 

Comparing t h i s  de;>endence wi th  t h o s e  f o r  four t e r r e s t r i a l  m e t e o r i t i c  

log D = f (log d ) ,  
havinp- d e s c r i b e d  s u f f i c i e n t l y  w e l l  t h c  r e s u l t s  of measureiiients : 

l ogD = 0.1083 + 0.0035 l o z d  + 0.6200 (1) 

where the  v a l u e s  of D and d a r e  expressed  i n  meters .  

It was found t o  be p o s s i b l e  t o  s t u d y  t h e  t i n y  c r a t e r s  of d iameter  D 
up t o  8 m  2nd depth  d t o  2 m  on t h e  v e r y  d e t a i l e d  c h a r t s  of Kare Nubiun 
n e a r  t h e  l a n d i n g  p o i n t  of  Ranger V I I ,  draydm by photo-rGphs of the Koon f r o n  
Rnnrer  V I 1  [2], t h a t  is, t o  diniensions of f u n n e l s  f r o a  z e r i a l  bombs on e a r t h .  

\ 
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Inasmuch as both,  t h e  s t r u c t u r e  of upner l a y e r s  of l u n a r  and t e r -  
r e s t r i a l  c r u s t s ,  and t h e  format ion  c o n d i t i o n s  of f u n n e l s  from a e r i a l  bombs 
on e a r t h  and of l u n a r  c r a t e r  hollows ( t o  t h e  t i n i e s t  ones )cou ld  be d i s t i n c t ,  
i t  is impor t an t  t o  check t h e  v a l i d i t y  of formula (1) f o r  t i n i e r  l u n a r  cra- 
t e r s  on t h e  b a s i s  of t h e  new d a t a ,  made a v a i l a b l e  by t h e  Ranger V I 1  c h a r t s ,  
by p l o t t i n g :  t h e  graph f o r  t h e  dependence log D = P (10qdJ. 

Tab le  1 and F i F .  1 f o r  c r a t e r s  accord in?  to t h e  c h a r t s  [ 2 ] .  
With t h i s  i n  view, we compared t h e  v a l u e s  d f  log D and l o g  d i n  

T A B L E  1 ..--- T A B L E  2 - 

R Z C 3  
R Z C 4  
RZC5 

1 : 1000 000 
1: 500000 
1 : 100 000 
1 : 10 000 
1: 1000 

- ~. 

CRATER 
d i a n e t e r  s 

D, c1 

3400 - 67 200 
3300 - 17 500 
350- 1 8 5 0  
43-  360 

8.0 - 28 

I I 
I I I 

* accorc ing  t o  (1) 
( 2 )  D i spe r s ion  * * * *  1 -- meas-ents by log P 

It was found t h a t  wit:iin the l i m i t s  of  t h e  v a l u e s  of l o g  D from 
a.9234 t o  4.1700 ( o r  w i t h i n  t he  l i n i t s  of D from 8.5m t o  148 lun) t h e  d e -  
pendence of  lo^ D and l o g  d was ob ta ined  n e a r l y  l i n e a r .  lit t h e  sane  t ine 
i t  was r e v e a l e d  t h a t  t h e  l a r g e  c i rque- type  p l a i n s ,  of t h e  Guerike,  Frc? Xauro 
2nd l ' a r ry  types ,  drop from t h e  dependence r e p r e s e n t e d  by fornul?.  ( l ) ,  npya- 
r e n t l y  because  of a l a t e s t  l ava  f l o o d i n g  of t h e  bottom of t h e s e  c i rques .  
Koreover,  as  is shown i n  Fir. 1, the  t i n i e r  c r a t e r s  (Parry A ,  Guerike B, La  
Lnndsberg 2nd o t h e r s )  d e f l e c t  also from the graph of t he  dependence. 

w i t ? i n  t h e  l iq i ts  of D from It0 lu t o  8 . 5 ~ 1 ,  by t h e  equa t ion  of  th: l i m  
The n e a r l y  l i n e a r  c?ependence o f  lop; D ax3 l o g  d i s  a l s o  r e p r e s e n t e d  

log D = 1.0662 l o g  d + 0.6200 ( 2 )  

F o r  a more d e s c r i p t i v e  comparison wi th  t h e  r e s u l t s  of conpu ta t ion  
by fo rmulas  (1) and (2 )  we plotted on t h e  g r a r h  t h e  r e s u l t s  of measurements 
of l u n a r  c r a t e r s .  For t h e  v a l u e s  of l o g  d the  c o n p r i s o n  of t h e  r e s u l t s  of 
c2lculation by formulas  (1) and (2 )  w i t h  ueasu renen t s  is given i n  Table  2. 

i,'rom t h e  comparison of the  d a t a ,  b r o u r h t  out i n  TzSles  1 and 2 and 
i n  FiF:. 1 we reached  the  conclus ion  t h a t  owing t o  the  p p s s i b i l i t y  of u t i l i -  
z i n c  i n  the prcse: i t  work of Ranrer photographs,  i t  is e s t a b l i s h e d  that t h e  
Billdwin forrruln (1) r e p r e s e n t s  s u f f i c i e n t l y  c l o s e l y  tLe denendence between 
t h e  d iameter  and c r n t e r  depth  f o r  l u n z r  c r a t e r s  w i t h  d i m e t e r s  from 8 m  t o  
.7 km. The d e f l e c t i o n s  f r o n  fOri3Ula (1) a r e  observed i n  very l a r r e  c i r q u e s  
and i n  t h o s e  c ra te rs ,  where t h e  bottom may p o s s i b l y  have been f loodcd  a f t e r  
t h e i r  f o r n a t i o n  by l ava  e f f u s e d  from w i t b i n .  



3 .  

4 

3 

t 
2 Y  d 

2 

1 

26Cuerike + 
24. P a r r y  + 

. 
4- 

X 

0 

0 0  
0 0  

0 
ooo 

0 g d  
0 

0 
0 0  

g o  
':' A a 

a 

Cqa 
I 
1 2 3 

tqd - 
T I E  END 

I.1 a. in 1 ~ s  t r o n on i c a1 Ob s e r va t o r  y 

USSR Academy of Sc iences  
of the 

Received on 8 June 1965 

R E F E R E N C E S  

c13.- R ,  3. BALDVIN.- The Face o f  t h e  Moon, 

c33. - I;. P o  ST.;I'rYUK@VI He- LUNA (TI!E 1400I\r> , M. , 1960. 

1949, 
[?I - IihNGER V I 1  LUNAR CBJHTS 9 R Z C l  - 5 ,  1964 


